Minimum dose of fludarabine for the maximal modulation of 1-beta-D-arabinofuranosylcytosine triphosphate in human leukemia blasts during therapy.
1-beta-d-Arabinofuranosylcytosine (ara-C), an effective drug for acute leukemias, must be phosphorylated to its 5'-triphosphate, ara-CTP, for activity. Our previous studies during therapy of acute myelogenous leukemia (AML) patients demonstrated that the accumulation of ara-CTP in circulating leukemia blasts was increased by a median of 2-fold when fludarabine (30 mg/m2/day over 30 min) was infused 4 h prior to intermediate dose ara-C. The augmentation was dependent on the cellular concentration of fludarabine triphosphate (F-ara-ATP). To determine the lowest dose of fludarabine needed for modulation of ara-C metabolism, the present study administered fludarabine at a test dose (15 mg/m2 over 30 min) followed by 2 g/m2 ara-C infused over 4 h. The next day, the fludarabine/ara-C couplet was repeated but with a standard dose (30 mg/m2) of fludarabine. There was a dose-dependent accumulation of F-ara-ATP in circulating leukemia blasts; the median peak concentrations were 33 and 41 microM with 15 and 30 mg/m2 of fludarabine, respectively. These intracellular levels of F-ara-ATP effectively increased ara-CTP accumulation to similar levels. To further titrate the dose of fludarabine, the next cohort of patients (n = 4) initially received fludarabine test doses of 7.5 or 5 mg/m2, followed by the 30 mg/m2 dose of fludarabine on the next day; each dose was infused 4 h prior to 2 g/m2 of ara-C. The peak levels of F-ara-ATP at 7.5 and 5 mg/m2 fludarabine were between 3 and 39 microM. The AML blasts that achieved >/=10 microM intracellular F-ara-ATP accumulated ara-CTP similar to the levels achieved after 30 mg/m2 of fludarabine. However, <10 microM intracellular F-ara-ATP resulted in less ara-CTP accumulation compared to that observed after the conventional dose of fludarabine. These data suggest that the modulation of the ara-CTP accumulation by fludarabine is dependent on the cellular concentration of F-ara-ATP, and that 15 mg/m2 fludarabine infused over 30 min consistently produces cellular F-ara-ATP levels that maximize ara-CTP accumulation in AML blasts. These findings point to the feasibility of intensifying the fludarabine-ara-C regimen by using fludarabine as a 15 mg/m2/dose twice daily with intermediate-dose ara-C.